Abstract-The accuracy of rotor position estimation in the (several kHz), and its amplitude cannot be changed as it is conventional signal injection based sensorless control of determined by the DC-link voltage and the PWM duty cycle, permanent magnet brushless AC drives depends on the load the amplitude of high frequency current will be too small for current. This paper proposes an improved method, which the motor having a large stator inductance. Thus, the PWM significantly reduces the estimation error by accounting for the signal injection method may fail if the AD converter has a low cross-coupling effect between the d-and q-axes. The accuracy and the high frequency current signal of the drive conventional and proposed methods are described and their has a low signal-to-noise ratio. Specially designed high speed performance is compared by both simulation and experiment.
Abstract-The accuracy of rotor position estimation in the (several kHz), and its amplitude cannot be changed as it is conventional signal injection based sensorless control of determined by the DC-link voltage and the PWM duty cycle, permanent magnet brushless AC drives depends on the load the amplitude of high frequency current will be too small for current. This paper proposes an improved method, which the motor having a large stator inductance. Thus, the PWM significantly reduces the estimation error by accounting for the signal injection method may fail if the AD converter has a low cross-coupling effect between the d-and q-axes. The accuracy and the high frequency current signal of the drive conventional and proposed methods are described and their has a low signal-to-noise ratio. [9] and was subsequently addressed in [10] [11] , in which sine estimate the rotor position at low speed or zero speed for and cosine terms of the 2nd harmonic in d-axis current were machines which exhibit rotor magnetic saliency. The injected compared to identify the rotor polarity. In The experimental system setup is shown in Fig.3 , while the conventional signal injection based sensorless control of the signal injection based sensorless control system is shown in prototype 1PM BLAC motor under 1dhe=0 control, which is Fig. 4 . The parameters of the interior permanent magnet predicted by using the incremental self-and brushless AC motor, whose incremental inductance mutual-inductances in Fig. 1 and (14) . characteristics were shown in Figs. 1, are given in Table I .
Clearly, the error in the estimated rotor position will only The control strategy is implemented on a TMS320C3 1 DSP, be zero when Ldqh=O. The stronger the cross-coupling effect together with a PIC18F443 1 MCU, which serves as the between the d-and q-axes, the larger will be the error in the PWM generator and the encoder interface. In this paper, an improved sensorless method based on be seen in Figs. 5(a) and 6(a), when the conventional signal injection is developed to reduce the error in signal injection based sensorless scheme is employed, the estimated rotor position due to the neglect of cross-coupling estimated rotor position error increases significantly with effect in the conventional method. Significant improvement the load current, and is -25°when iq=4A. By applying the in the estimation accuracy of rotor position has been proposed method, this reduces to -5°,Figs. 5(b) and 6(b) . achieved, as confirmed by both simulation and experiment. Similar improvement can be seen from simulated and measured results, which clearly demonstrates the 
